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Research interests

Physics of plasmas. Gyrokinetic equations using Hamiltonian methods. Interaction of
energetic particles with MHD waves. Kinetic effects on MHD instabilities. Fusion plasmas.
Global stability of field-reversed configurations. Space plasma physics.

Numerical simulations: hybrid models, 3D MHD simulations, hybrid and gyrokinetic par-
ticle simulations.

Professional Experience

e Development of a 3D nonlinear code HYM in cylindrical geometry for studying the stabil-
ity properties of field-reversed configurations (FRCs). MHD and hybrid (particle ions and
fluid electrons) schemes have been implemented. HYM has been used to study the effect
of sheared rotation, shaping, conducting shells (MHD) and kinetic effects on the tilting
instability in field-reversed configurations.

e Modification of HYM code to study global stability in tokamaks and spherical torus
configurations (NSTX). Nonlinear MHD simulation of sawtooth oscillations in NSTX. Cal-
culation of kinetic equilibria for anisotropic fast ion distribution. Simulations of Global
Alfven Eigenmode (GAE) and Compressional Alfven Eigenmode (CAE) instabilities driven
by the energetic neutral beam ions in NSTX.

e Implementation of pressure coupling scheme with drift-kinetic ions and fluid electrons in
the M3D code (PPPL). This version of the code has been used to study the thermal ions
effects on the internal kink and fish-bone instabilities in tokamaks.

e Derivation of gyrokinetic equations using the action-variational Lie perturbation method.
Calculation of nonlinear gyroviscous force in a collisionless plasma with nonuniform tem-
perature using the gyrokinetic approach.

e Development of a 3D hybrid MHD-gyrokinetic d f — particle code to self-consistently study
the interaction of energetic ions with low-frequency MHD waves in the Earth’s magneto-
sphere. The code employs fully electromagnetic gyrokinetic equations coupled to one-fluid
MHD equations.

e Investigation of the effects of collisions and photoionization on velocity shear driven mi-
croinstabilities. Analytical study of excitation of ion cyclotron waves driven by density and
velocity gradients in the Earth’s magnetosphere.
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1993-1997  Graduate Research Assistant, Physics and Astronomy Department, Dart-
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1989-92 Junior Research Scientist, Space Research Institute, Moscow, Russia.

1987-89  Research Engineer, Space Research Institute, Moscow, Russia.
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